Regulation of cholesterol 7alpha-hydroxylase mRNA expression in C57BL/6 mice fed an atherogenic diet.
The nuclear receptors liver X receptor (LXR) alpha and farnesoid X receptor (FXR) are positive and negative regulators of cholesterol 7alpha-hydroxylase (CYP7A1) transcription, respectively. To clarify their roles in the regulation of CYP7A1 in mice, we investigated mRNA expression of their target genes in the livers of C57BL/6 mice fed the following five diets for 2 weeks: a standard diet, cholic acid, cholesterol, cholesterol+high fat, or an atherogenic diet (cholic acid+cholesterol+high fat). The mRNA level of ATP-binding cassette transporter (ABC) A1 gene, one of LXRalpha target genes, significantly increased on the diets containing cholic acid and/or cholesterol+high fat, but not on the diet containing cholesterol alone. On the other hand, the mRNA levels of the FXR target genes ABCB11, ABCC2, and short heterodimer partner increased only on the diet containing cholic acid with or without cholesterol+high fat. Surprisingly, cholesterol alone or cholesterol+high fat did not affect CYP7A1 mRNA level, whereas cholic acid with or without cholesterol+high fat greatly reduced the level. Thus, in the atherogenic diet-fed mice, cholic acid component is needed for the FXR activation, and FXR dominantly regulates CYP7A1 transcription.